Little is reported about how much time patients spend on self-management, a cornerstone of diabetes care.
about how much time patients are spending on chronic disease self-care tasks and which types of patients are likely to spend more or less time.
Knowledge about the time required by selfmanagement is important not only for clinical management but also for economic analysis. For example, cost-effectiveness analyses should consider the impact of the scarce resources of patient time. Despite the recommendation by the Panel on Cost Effectiveness in Health and Medicine that patient and caregiver time be included as a cost of care from the societal perspective, most cost-effectiveness analyses do not include time spent by patients, in part because no data are readily available. 3 We asked 1482 diabetes patients about the amount of time they spent caring for their feet, exercising, shopping for and preparing special foods, monitoring blood sugar, and taking insulin. Our objective was to quantify the amount of time patients reported spending on each individual ele-ment, as well as to address the question of whether there are patient level determinants of time spent on self-care activities.
Methods
We studied persons with diabetes enrolled in 3 managed care health plans in New Jersey and Pennsylvania. Patients were considered to have diabetes if they had more than one outpatient visit or any inpatient stay with an associated International Classification of Diseases, 9th edition code for diabetes, 4 or received any diabetes medication. If they met this definition of diabetes and were enrolled in the health plan for at least 12 months, they were invited to participate (n ϭ 6150).
The composition of the final study sample is depicted in Figure 1 . Patients were excluded if they did not speak English or Spanish, did not live in the community, were too ill to participate, stated that they did not have diabetes, or reported not receiving most of their health care through the health plan (n ϭ 2293). Of the remaining 3857 people, 2087 were contacted and confirmed eligible, and 85% of these (n ϭ 1779) completed a survey by computer-assisted telephone interview or in writing between July 2000 and September 2001. Census data on neighborhoods of potential participants revealed nominal differences between neighborhoods of responders and nonresponders. As is increasingly common, 5 despite numerous attempts, many people could not be contacted by phone or mail (n ϭ 1770). If these persons had the same rate of eligibility as those contacted (843 of the 1770) and all declined to participate, the survey response rate would be 61% (1779/(2087 ϩ 843)). 6, 7 By design, some (297) participants were offered a shorter survey that did not include the questions on time; thus 1482 participants are described here. Because we found no suitable questions in the literature, we created and pilot tested questions about time spent daily on 3 diabetes self-care activities (see Appendix). Because of the length of the survey, we selected activities, based on clinicians' impressions, that were most likely to be important time users and are not done by most people without diabetes. 8, 9 Participants were asked to estimate the extra minutes they spent on a typical day caring for their feet, exercising, and shopping for/preparing food according to diabetes guidelines. To maximize interpretability, the few implausibly extreme outliers were trimmed-at 60 minutes/day for foot care (6 persons), 120 minutes/day for exercise (13 persons), and 180 minutes/day for shopping and cooking foods (5 persons).
Patients were also asked how often they selftested blood glucose and administered insulin. To estimate time spent on these activities, we convened a focus group of 6 certified diabetes educators and asked them to estimate the number of minutes required per event. They estimated that self-testing would take on average 3 minutes per episode, and injecting insulin, including preparation and clean-up time, would take on average 4 minutes per episode. We multiplied their estimates by the number of daily events reported by each patient to estimate total time spent per day on each of these activities.
We summed the times spent on foot care, exercise, food shopping/preparation, self-testing of blood glucose, and taking insulin to estimate total time spent on diabetes self-care. Because we were interested in day-to-day self-care, we did not include time spent attending office visits, obtaining tests, or clarifying insurance issues.
We analyzed bivariate relationships using 2 or analysis of variance, as appropriate. We used multivariable logistic regressions to model patient characteristics associated with spending any time on each of the 3 activities. For patients who spent any time, we modeled amount of time spent for each activity separately and in total using linear regressions. We wished to examine self-testing frequency as a predictor because self-testing may reflect more severe diabetes or a general motivation to engage in self-care. For modeling of total time, we therefore removed time spent self-testing from the response variable.
The analyses examined several types of patient characteristics that might be associated with spending more or less time on self-care. We had 2 objectives: first to confirm that the questions had elicited reasonable responses, and if so, to identify patient level determinants that would allow targeting of intervention. Demographic characteristics included age, sex, income, education, and race/ ethnicity. Measures of general health were the Physical Component Summary (PCS) and Mental Component Summary (MCS) subscores of the Medical Outcomes Study Short Form-12 (SF-12), 10 and body mass index (BMI). Diabetesspecific health measures included diabetes duration, diabetes medication use, and amputation or neuropathic foot symptoms (as an instance of endorgan damage). We based a foot neuropathy score on the Michigan Neuropathy Screening Instrument. 11 The score was comprised of 3 questions regarding frequency of (1) numbness or loss of feeling in the feet, (2) tingling or burning sensation in the feet, and (3) sores or wounds on the feet that did not heal. Question responses were: 1, all the time; 2, most of the time; 3, some of the time; 4, little of the time; and 5, none of the time; thus, a lower neuropathy score indicated more frequent symptoms of foot neuropathy (score range 3 to 15). Last, we included a measure of health motivation, frequency of self-testing of blood glucose. All analyses were performed on SAS, version 8.2 (SAS Institute Inc., Cary, NC). Our institutional review board approved the study.
Results

Description of Time Spent in Self-Care
Although very few (0.6%) spent no time at all on self-care, many people did not engage in individual elements: 37.9% spent no time on foot care, 37.7% spent no time on exercise, and 54.4% spent no time on food shopping/preparation. Table 1 depicts the percentage of patients engaging in foot care, exercise, and food shopping/preparation by patient demographic characteristics, in addition to the mean time spent for those who engaged in each activity. Table 2 depicts these same percentages and times by patient clinical characteristics. More women than men engaged in all 3 activities. More people with symptomatic foot neuropathy engaged in foot care, and fewer morbidly obese engaged in exercise and food shopping/preparation. Fully 11.4% of amputees and 24.1% of those with the most foot neuropathy symptoms did not engage in foot care. Of the 4 amputees not engaging in foot care, 2 had toe amputations, 1 had a single foot/leg amputation and 1 did not specify. The amount of time spent on each of these 3 activities varied across a broad range for each task (Figure 2 ), and this variation persisted among all patient subgroups (Tables 1 and 2 ). For patients engaging in each activity, the means and interquartile ranges are presented in the tables; median time spent on foot care was 10 minutes, on exercise 30 minutes, and on food shopping/preparation 30 minutes. Tables 1 and 2 also present total time spent daily (ie, the sum of time spent on foot care, exercise, food shopping/preparation, insulin injection, and self-testing). These 1482 patients spent a median of 48 minutes daily on total self-care, with only 9 patients reporting no time engaged in any of these self-care activities. Table 3 presents the adjusted odds ratios from multivariable logistic regressions for engaging/not engaging in each activity. On average, otherwise similar never or rare self-testers were half as likely as frequent self-testers to engage in foot care or exercise. Amputees were 4.7 times as likely to engage in foot care as non-amputees, those without neuropathy symptoms were half as likely as those with the most neuropathy symptoms, and men were less likely than women. The heaviest were half as likely to exercise as those who were more mildly obese. Men were less likely than women to engage in food shopping/preparation. Whites were half as likely to engage in foot care as African Americans, and also were less likely to engage in food shopping/preparation. For those who did engage in each activity, linear regressions for the time spent on each task are presented in Table 4 . On average, otherwise similar people who never self-tested spent 3.5 minutes less on foot care and rare self-testers spent 9.1 minutes less on food shopping/preparation than those who tested more than twice daily. The morbidly obese who exercised spent 8 minutes less than patients with BMI 30 to 34 kg/m 2 , and women who exercised spent 5.1 minutes less than men. Whites spent 4.2 minutes less on foot care, 4.3 minutes less exercising, and 7.7 minutes less on food shopping/ preparation than otherwise similar African Americans.
Predictors of Time Spent on Individual Self-Care Activities
Predictors of Total Time Spent
In multivariable analysis, self-testing was associated with the largest difference in total time spent, with * Each column presents adjusted odds ratios from a separate logistic regression model that also included age, sex, body mass index, diabetes duration, amputation status, neuropathy symptom score, Physical Component Summary-12 quartile, Mental Component Summary-12 quartile, diabetes treatment, self-testing frequency, education, income, and race/ethnicity. Only predictors with significant findings on at least 1 element are presented. † Adjusted odds ratios in bold had P Ͻ .05.
otherwise similar never-testers spending 29.9 minutes less than those self-testing at least twice daily. Whites spent 15.1 minutes less than otherwise similar African Americans. The morbidly obese spent 13.2 minutes less than otherwise similar people with BMI 30 to 34 kg/m 2 . Men tended to spend a modest amount less than otherwise similar women (5.6 minutes, P ϭ .073), amputees tended to spend 16.2 minutes more than non-amputees (P ϭ .089), and those with at least 4 years of college tended to spend 6.8 minutes less than those with high school or less (P ϭ .099). Other patient characteristics did not independently predict total time spent in selfcare (age, diabetes duration, neuropathic symptoms, physical and mental functioning, diabetes treatment, and income).
Discussion
In this managed care population, people with diabetes reported spending considerable time on diabetes self-care; 75% of patients spent at least 19 minutes daily, the mean was almost an hour, and the median was 48 minutes each day. The distribution of time among these activities varied considerably, with more than one third to one half not engaging in important individual elements of diabetes self-care. Perhaps the most striking finding of this study was the strong association between selftesting frequency and total self-care time. Frequent self-testers were not only more likely to engage in other self-care activities, they were also likely to spend more time on them than those who did not self-test.
Self-testing of blood sugar is recommended for diabetic people treated with insulin, but the role of self-testing is less clear for those who are dietcontrolled or only on oral medications. 12 To reflect differential self-testing frequency by stage of diabetes, our analyses controlled for use of insulin and oral agents and also to some extent for severity of illness by including foot neuropathy symptoms as well as health status. We demonstrated that for any given level of diabetes treatment or health status, on average, frequent self-testers were more than twice as likely to engage in foot care or exercise and also more likely to spend extra time on food shopping and preparation. In addition, frequent selftesters spent 30 more minutes daily on total self- care than never self-testers, a clinically important amount of time. Although a causal relationship between self-testing and engaging in other self-care activities is not warranted from this observational study, the strong association suggests that self-testing may reflect activation to engage in other aspects of self-care.
Another important finding of this study was that people with specific risks were often omitting important elements of self-care. For example, although people with the most severe neuropathic symptoms were twice as likely to spend time caring for their feet as those without symptoms, 1 in 4 patients with severe foot neuropathy symptoms reported spending no time caring for their feet. Foot neuropathy is a dominant risk factor for amputation, and self-care of the feet is one of the most important preventive measures available. 12, 13 Furthermore, although exercise is recommended for all people, it is especially important for weight loss, yet the heaviest people were half as likely as the lightest to engage in exercise, and if they did, they were likely to spend substantially less time exercising. Diabetes care teams could explicitly determine time spent on elements of self-care to uncover such lapses.
In addition, some patients may benefit from redistributing their self-care time. All 171 severe foot neuropathy patients spent at least 15 minutes on total self-care, with a mean of 66 minutes. The 43 spending no time on foot care could reorganize self-care time to include foot care, which often takes only a few minutes. Similarly, 25% of women spent more than 20 minutes daily on foot care, but women also spent less time exercising than men. In discussions of time management with their diabetic patients, clinicians may uncover excess time devoted to one activity that could be better spent on another, achieving a mix of self-care activities more likely to maximize impact on quality of life and consistent with Donabedian's recommendation that the care team "work diligently with the patient to arrive at a solution that is ultimately acceptable to the patient but is not entirely undirected." 14 Importantly, providers should consider the selfcare burden imposed on persons with diabetes in making self-care recommendations.
This study confirmed that some patients may take more time to accomplish certain tasks, impacting total self-care time requirements. For example, older and more infirm patients spent more time caring for their feet (P Ͻ .05) and older patients tended to spend more time in food shopping/ preparation (P Ͻ .10). These extra time requirements should be considered in designing treatment plans, especially in the context of the variable benefit older patients can derive from some diabetes interventions, such as tight glycemic control. 15 In this population, African Americans were more likely than Whites or other races to report engaging in aspects of self-care, and when they did, they spent more time than Whites. African American VA users with diabetes at high risk for amputations were reported to engage in more self-care activities than Whites even after controlling for multiple confounders. 16 Similarly, another study found high rates of adherence with health recommendations in community-dwelling older African American women. 17 Given reported health outcome disparities, these intriguing findings warrant further study.
Social and cultural influences undoubtedly accounted for some findings. Whites in this sample were likely to spend the least amount of time on food shopping/preparation, and non-White/nonAfrican Americans were likely to spend the most. Furthermore, although we did not have marital status available, men were half as likely to spend time on food shopping/preparation as women, possibly because wives handled this task for them. When they did spend any time, men spent about the same time as women.
Our study has several limitations. Importantly, self-reports do not necessarily reflect actual time spent, and the request to report "extra" time spent because of diabetes may have caused underestimates of total time. The distributions on reported times had spikes at 30 and 60 minutes, reflecting a common tendency to round off estimates. Nevertheless, the reported times were for the great majority in a plausible range. Indeed, surveying patients about time spent on various activities is a methodology that has been used in social research for decades.
18, 19 The Bureau of Labor Statistics recently launched the American Time Use Survey, 18 like ours based on telephone interviews. Although less accurate than time use diaries, stylized questions like those used here have been reported to yield similar general estimates. 19 Alternative approaches to assessing exercise have been used elsewhere, but the distributions we found suggested that our approach worked reasonably well. 20 Importantly, we were unable to evaluate the efficiency with which people managed their time. For example, one patient may take 10 minutes to do what another could accomplish just as well or better in 5 minutes. In fact, our results suggest some inefficiency; for example, of the women engaging in foot care, one quarter spent 20 minutes or more. Foot care should take most people less than 5 minutes. Our study was also unable to assess the quality of self-care activities, and its cross-sectional design limits its ability to shed light on whether increased time spent results in better health outcomes. A longitudinal study that included health outcomes may better address these important issues.
Notably, this sample of managed care patients may not be typical of all diabetes patients. For example, we included no Medicaid recipients or uninsured people, and we sampled only from one region in the United States. In addition, some potentially clinically important findings were of borderline statistical significance, and larger samples could clarify these findings. Our results should be confirmed in other settings.
In conclusion, we report that these diabetes patients spent considerable time engaged in self-care activities. Despite willingness by 3 quarters to spend at least 20 minutes daily, one third to one half were omitting important individual elements of self-care. In many cases, the mix of activities patients were choosing to perform during self-care time may not have been optimal to maximize health. Patients who self-tested were more likely to engage in other self-care activities, and if they did so, they were more likely to spend more time doing them. These findings have important implications for collaborative clinical practice and care coordination efforts.
